Objective: To synthesise estimates of the prevalence of cessation attempts among adolescent smokers generally, and according to age and level of cigarette consumption. Data sources: PubMed, ERIC, and PsychInfo databases and Internet searches of central data collection agencies. Study selection: National population-based studies published in English between 1990 and 2005 reporting the prevalence, frequency and/or duration of cessation attempts among smokers aged >10 to ,20 years. Data extraction: Five reviewers determined inclusion criteria for full-text reports. One reviewer extracted data on the design, population characteristics and results from the reports. Data synthesis: In total, 52 studies conformed to the inclusion criteria. The marked heterogeneity that characterised the study populations and survey questions precluded a meta-analysis. Among adolescent current smokers, the median 6-month, 12-month and lifetime cessation attempt prevalence was 58% (range: 22-73%), 68% (range 43-92%) and 71% (range 28-84%), respectively. More than half had made multiple attempts. Among smokers who had attempted cessation, the median prevalence of relapse was 34, 56, 89 and 92% within 1 week, 1 month, 6 months, and 1 year, respectively, following the longest attempt. Younger (age,16 years) and non-daily smokers experienced a similar or higher prevalence of cessation attempts compared with older (age >16 years) or daily smokers. Moreover, the prevalence of relapse by 6 months following the longest cessation attempt was similar across age and smoking frequency. Conclusions: The high prevalence of cessation attempts and relapse among adolescent smokers extends to young adolescents and non-daily smokers. Cessation surveillance, research and program development should be more inclusive of these subgroups.
A n estimated 150 million adolescents worldwide use tobacco. Approximately half of these young smokers will die of tobacco-related diseases in later life. 1 Adolescent smokers are also subject to more immediate health consequences, such as respiratory and non-respiratory effects, 2 3 changes in serum cholesterol 4 and nicotine dependence and withdrawal. 5 Although preventing the initiation of smoking remains a major goal of tobacco control, prevention programs directed at adolescents have shown limited effectiveness to date. 6 Moreover, once adolescents start smoking, the impact of prevention programs, whether on experimental or regular smokers, is small and inconsistent across studies. [7] [8] [9] [10] It is estimated that adolescent smokers who reach a consumption level of at least 100 cigarettes will continue to smoke for another 16-20 years. 11 Even brief periods of smoking cessation during adolescence have been associated with positive subjective health changes, such as improved respiratory health and a general sense of feeling healthier, fitter and more energetic. 12 13 Among adolescents in the early stages of smoking onset, alternating periods of smoking and abstinence are common. 14 15 Yet longitudinal studies show that only 3-12% of adolescent daily or regular smokers [16] [17] [18] [19] [20] and 10-46% of adolescent nondaily or occasional smokers 18 20-22 no longer smoke 1-3 years later. This suggests that the likelihood of achieving abstinence, although generally low, is greater if a cessation attempt occurs at lower levels of consumption. Other reports, however, provide evidence that even adolescent smokers in the early stages of smoking onset experience difficulty attempting cessation. 23 Indeed, symptoms of nicotine dependence, which make cessation difficult, can develop soon after smoking initiation. 5 24 25 Recent reviews advocate the intensification of efforts to develop and implement smoking cessation programs for adolescents. 26 27 Correspondingly, initiatives have been established with the goal that every adolescent tobacco user have access to appropriate and effective cessation interventions by the year 2010. 28 In addition, in the US, the goal of increasing cessation attempts among adolescent smokers has been incorporated into a set of nationwide public health goals. 29 This has created a critical need to document the prevalence of cessation attempts among adolescent smokers. Therefore, the present study summarises the measures used to estimate attempts at smoking cessation and quantifies the prevalence, frequency and duration of cessation attempts among adolescent smokers, generally, and according to age and level of cigarette consumption.
METHODS
Search and selection strategy English language studies published between January 1990 and June 2005 were extracted from PubMed, ERIC, and PsychInfo databases using the following abstract keywords: (a) smoking, tobacco, cigarettes; (b) cessation, quit, stop; (c) child*, adolescen*, youth, school; and (d) representative, survey, national. Titles and abstracts were screened to determine if publications met the following inclusion criteria: (1) the study was based on a nationally representative sample; (2) the subjects ranged in age from >10 to ,20 years; (3) the study population was broadly representative of adolescents (hence, the exclusion of studies of special adolescent populations such as vocational students, the unemployed, the incarcerated, or those who were pregnant); and (4) the study reported the prevalence, frequency and/or duration of cessation attempts among adolescents who currently smoked cigarettes. Current smoking was defined either as having smoked at least once in the past 30 days or as self-declared ''current'' smoking. Additional studies that met the inclusion criteria were identified by scanning references in the reports retained from the primary search, as well as from Internet searches of the websites of the following central data collection agencies: Health Canada, Statistics Canada, UK National Health Service, Australian Institute of Health and Welfare, World Health Organization, and US Centers for Disease Control and Prevention.
The following data were abstracted from each study retained: sampling unit (school, household or other); country in which the study had been conducted; sample size; year(s) of data collection; participants' age/grade range, smoking status, smoking frequency and lifetime cigarette consumption; the definition of cessation attempt; the time period over which the prevalence, frequency and/or duration of cessation attempts was estimated; categories used to enumerate the frequency and/or duration of cessation attempts; and estimates (with 95% confidence intervals) of the prevalence, frequency and/or duration of cessation attempts.
The frequency and the duration of cessation attempts were usually reported as categorical, rather than continuous variables. To enable synthesis and comparison across studies, the frequency of cessation attempts was converted to a measure of the prevalence of multiple (>2, >3, and/or >4) cessation attempts. Estimates of the duration of cessation attempts were converted to measures of the prevalence of relapse within 1 week, 1 month, 6 months, and 1 year following the longest cessation attempt.
Stratification variables
Estimates of the prevalence of any cessation attempt, of multiple cessation attempts and of relapse were grouped according to age/grade and level of cigarette consumption as indicated by current smoking status, smoking frequency and lifetime cigarette consumption.
Age/grade strata The following assumptions were made regarding the relationship between age and grade: Grade 6 (age: [11] [12] Cigarette consumption strata When provided by the study, level of cigarette consumption was grouped according to: smoking status (self-defined status as a ''smoker'', use ''within the past 30 days'' or use ''within the past week''), smoking frequency (daily, non-daily or any use), and cumulative lifetime cigarette consumption (>100 cigarettes or ,100 cigarettes).
Synthesis and comparative analysis
Because few studies were comparable by age, by level of cigarette consumption, or by operational definition of the prevalence, frequency and/or duration smoking cessation attempts, a non-parametric measure of central tendency (the median) and the minimum and maximum estimates were calculated to allow cross-study summaries to be made. Several studies reported multiple aggregate and/or stratum-specific estimates that, in some cases, were not mutually exclusive. Such duplicate and/or overlapping estimates were excluded from the estimated summary medians. Patterns of the prevalence of any cessation attempt, of multiple cessation attempts and of relapse in relation to age, smoking frequency and/or lifetime cigarette consumption were reported from studies that provided internal comparisons (ie, determined within the same population sample) across these characteristics.
RESULTS
Sources of nationally representative cessation attempt estimates among adolescent smokers The search of PubMed, ERIC and PsychInfo databases yielded 343 unique publications, of which only 7 met the inclusion criteria (fig 1) . [30] [31] [32] [33] [34] [35] [36] The Internet search yielded an additional 37 publications, most of which were based on the Global Youth Tobacco Surveys, a joint project of the World Health Organization and the US Centers for Disease Control and Prevention (fig 1) . These surveys provided comparable and standardised country-level data with emphasis on the developing regions of the world. 33 Three additional reports that met the inclusion criteria were obtained through a search of references that had appeared in the studies retained ( fig 1) . 2 74 75 In total, the searches yielded 47 publications, which reported on the 52 nationally representative studies reviewed here (fig 1) . Table 1 presents the types of measure, the terminology and the reference timeframe used to define cessation attempts among the reviewed studies. Cessation was typically described using the term ''quit'' or ''stop''. Although most studies considered cessation alone, one measured behaviours associated with LifetimeÀÀ ''Number of quit attempts'' 3 37 68 74 ''Number of times tried to quit'' ''Tried to stop smoking'' Point prevalence of relapse within a specified duration following a cessation attempt LifetimeÀÀ ''Longest time successfully stopped smoking'' ''Longest time you ever quit smoking'' 3 37 70 74 ''Longest time you stayed off cigarettes'' *We defined a study as a sample of individuals in a particular place during a particular time period. ÀMultiple reports were based on the 1989 US Teenage Attitudes and Practices Study. 30 74 75 One publication included estimates from nineteen nationally representative studies. 33 Another publication included estimates from seven nationally representative studies.
Measurement of smoking cessation attempts among adolescent smokers

31
1Estimates for the same study population were provided by multiple reports as follows: Barbados (1999), 31 33 71 Canada (2000) 66 67 Costa Rica (1999), 31 33 71 72 Dominica (2000), 33 47 71 Fiji (1999), 31 33 Grenada (2000), 33 41 71 Jamaica (2001), 33 48 71 Jordan (1999), 31 33 Philippines (2000), 33 38 South Africa (1999), 31 33 39 Sri Lanka (1999), 31 33 St. Vincent and the Grenadines (2001), 33 71 and Suriname (2000), 33 33 71 indicate ''data not available'' for this country. Therefore, the outlying result was omitted and assumed an error. **Perez-Martin and Peruga 71 reported results for Cuba (2001) and Haiti (2001). However, results for these countries were not included in the present review because a subsequent report 33 indicated that the sampling frame for these two countries was subnational. ÀÀWe assumed a lifetime occurrence when a specific reference timeframe for measuring the cessation attempts was not described.`O ne publication reported the lifetime prevalence for three distinct US populations defined according to time, and therefore, was counted as three studies.
smoking reduction (''tried to cut down on use of cigarettes''). 2 In some studies, a more detailed description of what qualified as cessation was expressed through the use of such terms as ''seriously'' and ''successfully''; 35 70 in others, a minimum timeframe of abstinence of 24 h was specified. [62] [63] [64] [65] [66] [67] The influence of differences in terminology on cessation attempt prevalence could not be determined because of variations in age, level of cigarette consumption, and other factors among the populations studied, as well as the small number of studies available for comparison. However, estimates of the lifetime prevalence of any cessation attempt that indicated explicitly that the attempt had failed by stating: ''ever tried to stop smoking and found you could not'' were substantially lower than in studies that lacked an explicit declaration of failure. 2 In addition, one study reported both the point prevalence of having ''seriously tried to quit smoking in the past 12 months'' and of having ''tried to quit at least once in the past 12 months'' and found a slightly lower 12-month point prevalence of having ''seriously tried to quit smoking''. 35 Table 2 presents selected characteristics of the 52 studies retained. Study participants were drawn primarily from schoolbased samples; only seven studies sampled households and two sampled both schools and households. Sample sizes were generally small, with only nine studies reporting samples of 1000 or more adolescent smokers (table 2) . Most studies did not report 95% confidence intervals or standard errors, and the precision of estimates could not be ascertained because of missing information on the number of smokers included in the study. Table 3 summarises cessation attempt estimates according to age/grade and level of cigarette consumption from the 52 studies retained. Estimates were typically measured in population samples that were heterogeneous with respect to age, ie, that included more than one period of adolescence (most often early to late or middle to late adolescence). Studies that reported findings for narrower age groups usually focused on middle or late adolescence, with only five studies reporting estimates specific to early adolescent smokers. [38] [39] [40] [41] [42] Within-study examination, by age, of patterns in the prevalence of any cessation attempt, of multiple cessation attempts or of relapse was possible in 19 studies that provided age-stratified estimates for at least one of these measures (table 3) . 35 -42 47 49-51 62-68 74 75 Most cessation attempt estimates were derived from studies that defined current smoking heterogeneously as having smoked one or more cigarettes in the past 30 days (table 3) . Only one study reported estimates stratified according to smoking frequency, 37 while two reported estimates stratified according to cumulative lifetime consumption. 2 37 These same studies reported the only cessation attempt estimates specific to non-daily smokers or to adolescents who had consumed ,100 cigarettes in their lifetime. Several additional studies, however, *We defined a study as a sample of individuals in a particular place during a particular time period. ÀAlthough in some instances these were available from other reports, 31 1Other includes studies with a sampling frame that included both schools and households. 37 70 ||Reflects the sample size of current smokers. The sample size for age and smoking history specific subgroups as well as for the duration of cessation attempts was usually smaller. If the sample size of current smokers was not provided, wherever possible, it was estimated from (a) the total study sample size multiplied by the proportion of current smokers or (b) the large-sample 95% confidence interval for a population proportion (p¡1.96*SE p ) where p = prevalence and SE p = standard error of p.
Study characteristics
Characteristics of cessation attempt estimates
reported estimates specific to daily smokers 30 32 62-67 70 and/or to consumers of >100 cigarettes. 30 74 75 Estimates of the prevalence of smoking cessation attempts A majority of estimates indicated that at least half of adolescent current smokers had attempted cessation in the past 6 months (median: 58%, range: 22-73%) (table 6), and that more than two-thirds had attempted cessation in the past 12 months (median: 68%, range 43-92%) (table 7), or in their lifetime (median: 71%, range 28-84%) (table 8) . Moreover, a majority of estimates indicated that more than half of adolescent current smokers had made multiple lifetime cessation attempts (median >2 attempts : 60%, range 36-69%; median >3 attempts : 36%, range 27-49%; median >4 attempts : 22%, range 20-25%) (table 4).
The 6-month, 12-month and lifetime cessation attempt prevalence was higher among consumers of >100 cigarettes than among consumers of ,100 cigarettes (lifetime prevalence: 47% ,100 cigarettes, 82% >100 cigarettes; 37 12-month prevalence: 45% ,100 cigarettes, 73% >100 cigarettes; 2 6-month prevalence: 33% ,100 cigarettes, 48% >100 cigarettes) 37 (tables 6-8). These differences by cumulative lifetime consumption were greatest among younger (age 10-14) adolescent smokers. 37 Smokers (age 10-14) who had consumed ,100 cigarettes in their lifetime had the lowest 6-month and lifetime cessation attempt prevalence, whereas those who had consumed >100 cigarettes had the highest 6-month prevalence and among the highest lifetime cessation attempt prevalence. 37 The 6-month, but not the lifetime, cessation attempt prevalence was lower among more frequent smokers. Two reports found that daily smokers had a lower 6-month prevalence than those reporting any use or non-daily use (52% (daily ,10 cigarettes per day) and 49% (daily >10 cigarettes per day) vs 55% (any use)) 30 and (41% (daily) vs 48% (any use) vs 62% (non-daily)) 37 (table 6) . Lifetime cessation attempt prevalence was similar among current daily and nondaily smokers (81% daily vs 84% non-daily). 37 This similarity in lifetime prevalence persisted over a broad age range. Differences in 6-month prevalence were evident primarily between daily and non-daily older (age 15-19) adolescent smokers; 6-month prevalence did not differ markedly by daily versus non-daily use among younger (age 10-14) smokers. 37 The 6-month, 12-month and lifetime prevalence both of any and of multiple cessation attempts, was typically higher among younger than among older adolescents. The higher 6-month cessation attempt prevalence among younger adolescents held for any use, 37 74 75 daily smokers who had consumed >100 cigarettes, 37 and, although less pronounced, for non-daily smokers who had consumed >100 cigarettes. 37 By contrast, among smokers of ,100 cigarettes 6-month cessation attempt prevalence was higher among older adolescents. 37 Patterns of 12-month cessation attempt prevalence across age strata were less consistent, particularly within the period of middle adolescence. Although a majority of studies found that late adolescent smokers had a lower 12-month cessation attempt prevalence than middle or middle to late adolescent smokers 41 49 51 62-67 other studies found either the reverse 39 50 65 or showed no linear pattern with age. 38 40 42 Finally, the agespecific lifetime cessation attempt prevalence was typically higher among younger adolescent smokers. 37 ÀStudies differed in how multiple cessation attempts were categorised. Categories of >2, >3, and/or >4 cessation attempts could be derived, although not across all studies. If more than one of these cessation attempt frequency categories could be derived for a given smoking characteristic and period of adolescence stratum, then, collectively, they were considered as a single estimate of the prevalence of multiple cessation attempts for that stratum (table 4) . Studies differed in how the length of abstinence was categorised. Durations of (1 week, (1 month, (6 months and/or (1 year could be derived, although not across all studies. If more than one of these duration categories could be derived for a given level of cigarette consumption and period of adolescence stratum, then, collectively, they were considered as a single estimate of the duration of the cessation attempt for that stratum (table 5) . 1Three reports 30 74 75 were based on the 1989 US Teenage Attitudes and Practices Survey. When estimates for duplicate age and/or smoking history strata were available, only Moss et al 75 was considered in the calculation of summary estimates. ||Three reports provided duplicate estimates from several of the same populations. 31 33 71 When estimates for duplicate age and or smoking history strata were available, they were abstracted from The Global Youth Tobaccos Survey Collaborative Group. 33 ôSeveral studies provided a more detailed breakdown of consumption within the ''daily'' smoking category. 30 37 In such instances only one aggregate age-specific estimate among daily smokers was counted in tabulating the number of estimates.
in one study the higher lifetime cessation attempt prevalence among younger smokers depended on cumulative lifetime consumption. Lifetime prevalence of any cessation attempt did not vary by age among smokers (daily or non-daily) who had consumed >100 cigarettes; prevalence of multiple cessation attempts, however, was higher in younger than in older adolescent smokers who had consumed >100 cigarettes. 37 By contrast, among consumers of ,100 cigarettes, lifetime prevalence was markedly lower in younger (age 10-14) than in older (age 15-19) subjects. 37 Estimates of the prevalence of relapse following the longest previous cessation attempt Three studies estimated the prevalence of relapse within 1 week, 1 month, 6 months and/or 1 year following adolescent smokers' longest previous cessation attempt (table 5) . 37 70 74 The median prevalence of relapse within 1 week, 1 month, 6 months and 1 year following the longest attempt was: 34% (range: 14-73%), 56% (range: 44-83%), 89% (range: 88-91%) and 92% (range: 88-95%), respectively (table 5) .
No study reported the prevalence of relapse according to cumulative lifetime cigarette consumption, and only one study reported differences according to smoking frequency. 37 That study found that the prevalence of relapse within 1 week or 1 month of the longest cessation attempt was higher among daily than among non-daily smokers (table 5) . However, differences according to smoking frequency diminished substantially for longer-term cessation.
In the two studies that reported age-specific estimates, the prevalence of relapse was similar across age categories. Although one study 37 found a higher prevalence of early relapse ((1 week) among younger adolescent smokers, the other 68 where it was defined as: ''smoked cigarettes >1 day in the past 30 days''; daily use (self-declared current) was defined operationally as: ''daily smoker''. ÀOne additional report 70 provided mean (3.7), median (3.0) and range (1-20) of cessation attempts. However, these estimates were confined to smokers who had attempted cessation at least once, thus an estimate among all smoking adolescents could not be derived.
Findings for multiple cessation attempts were usually reported on an ordinal rather than on a continuous scale. The cumulative frequency categories reported here were derived by combining multiple ordinal categories. Summary estimates could only be calculated where the responses were scaled similarly across multiple studies. 1Estimated among the subgroup of adolescents who had smoked >100 cigarettes in their lifetime. ||Excluded from the calculation of summary estimate because complete stratum-specific estimates were available for this study.
showed little difference across age groups. 74 In both studies, the prevalence of relapse within 1, 6 and/or 12 months after the longest attempt was similar across age categories (table 5) .
DISCUSSION
The present review summarises estimates of the prevalence, frequency and duration of smoking cessation attempts among adolescent smokers generally, and according to age and level of cigarette consumption. Overall, among nationally representative populations of current smokers, the median estimates of the prevalence of any cessation attempt in the past 6 months, 12 months and ever were 58%, 68% and 71%. The high prevalence of cessation attempts was not limited to late adolescent or daily smokers, but was also observed among younger adolescent and non-daily smokers. Most adolescent smokers had made multiple cessation attempts. Among those who had attempted cessation, the prevalence of relapse was high even soon after the longest cessation attempt. Although the prevalence of relapse within 1 week or 1 month of the longest cessation attempt was lower among non-daily Table 5 Estimated prevalence of relapse within 1 week, 1 month, 6 months, and 1 year following the longest cessation attempt according to level of cigarette consumption* and period of adolescence among adolescent smokers who ever attempted cessation 74 where it was defined as ''smoked in the past 30 days''; daily use in the past week was defined operationally as: ''smoked cigarettes on each of the 7 days preceding data collection''; daily use in the past month was defined operationally as: ''smoked>1 cigarette each day in the past 30 days''; non-daily use in the past month was defined operationally as: ''smoked >1 cigarette in the past 30 days, but not daily''. ÀFindings for the duration of the longest cessation attempt were usually reported on an ordinal rather than on a continuous scale. Summary estimates could only be calculated where the responses were scaled similarly across multiple studies. The prevalence of relapse categories reported here were derived by combining multiple ordinal categories.
Excluded from the calculation of summary estimate because complete stratum-specific estimates were available for this study. 1Estimated among the subgroup of adolescents who had smoked >100 cigarettes in their lifetime. ||Excluded from the calculation of summary estimate because a more inclusive estimate was available. ôAdditional data were reported on the prevalence of relapse within 1 month following the longest cessation attempt according to the frequency of daily consumption among adolescents aged 10-19 who had consumed >100 cigarettes in their lifetime and who had ever tried to quit smoking, as follows: 74 (16-20 cigarettes per day), 52 ((5 cigarettes per day). **Estimate does not include quit attempts of (1 day due to high sampling variability in this category. For 10-14 year olds, between 9-17% quit for (1 day; for 15-19 year olds, between 5-7% quit for (1 day. compared to daily smokers, all groups, irrespective of age or level of cigarette consumption, reported a high prevalence of relapse within 6 months of their longest cessation attempt. These findings provide evidence that could assist in determining which groups of adolescent smokers should be targeted for intervention.
The recommended timing for adolescent smoking cessation programs has ranged from as soon as possible after smoking onset (even among the youngest smokers) to only once habitual smoking begins or smokers have reached adulthood. 21 23 26 37 76 Based on the data reviewed here, however, there is little reason to target early and/or middle adolescent or non-daily smokers with any less intensity than late adolescent or daily smokers. Indeed, smokers in the former groups are at least as likely to have attempted cessation, suggesting that younger and/or non-daily smokers are motivated to quit smoking. This is supported by other evidence on their thoughts and intentions concerning cessation, as well as the immediacy after smoking initiation that many attempt cessation. 2 13 19 35 36 74 77-79 Yet the present review also demonstrates that these subgroups, like their late adolescent and/or daily smoking counterparts, often failed to maintain long-term (6 months) abstinence after their longest attempts. Although population approaches, such as media campaigns or school non-smoking policies target adolescent populations broadly, their effect on cessation, especially among non-daily smokers, has not been established. 30 80 Given that tobacco reduction interventions that are effective among regular smokers might not be effective among smokers in the early stages of onset, 81 it is imperative that future cessation surveillance, research and Tried to quit 60`ô *Any use in the past month was defined operationally as ''smoked >1 cigarette in the past 30 days''; daily use in the past week was defined operationally as: ''smoked cigarettes on each of the 7 days preceding data collection''; daily use in the past month was defined operationally as: ''smoked>1 cigarette each day in the past 30 days''; non-daily use in the past month was defined operationally as: ''smoked >1 cigarette in the past 30 days, but not daily''.
ÀExcluded from the calculation of summary estimate because complete stratum-specific estimates were available for this study. Estimated among the subgroup of adolescents who had smoked >100 cigarettes in their lifetime. 1Estimated among the subgroup of adolescents who had smoked ,100 cigarettes in their lifetime. ||Three reports 30 74 75 were based on the 1989 US Teenage Attitudes and Practices Survey. When estimates for duplicate age and/or smoking history strata were available, only Moss et al 75 was considered in the calculation of summary estimates. Estimates of the 6-month prevalence of cessation attempts among adolescents reporting any use in the past month for duplicate age strata were as follows: 65 ôEstimate was derived by multiplying the proportion who ever tried to quit by the proportion of ever quitters who tried to quit in the past 6 months. **Additional data were reported on the 6-month cessation attempt prevalence according to the frequency of daily consumption among adolescents who had consumed >100 cigarettes in their lifetime and who had ever tried to quit smoking, as follows: program development be directed at this latter subgroup of smokers. Programs might need to address the specific needs of smokers in the early versus late stages of onset. 82 Evidence remains limited on the prevalence of cessation attempts early in the smoking onset process (ie, among consumers of ,100 cigarettes and among non-daily smokers). In the few studies in which cessation among smokers in the early stages of onset was considered, lifetime cigarette consumption modified the effects of age and smoking frequency on the prevalence of any and of multiple cessation attempts. More specifically, adolescent smokers aged 10-14 who had consumed ,100 cigarettes in their lifetime had the lowest cessation attempt prevalence of any other subgroup characterised according to age, smoking frequency, and/ or cumulative consumption. 37 Consistent with this, one previous longitudinal study demonstrated adolescents who initiated regular smoking at an earlier age delayed making their first cessation attempt. 13 Yet, those who did attempt cessation at an earlier age were more likely to be successful. 13 Adolescents might delay attempting cessation until they identify themselves as smokers. In addition, conventionally used indicators, such as those reported here, might not capture attempts at cessation among smokers in the earliest stages of onset. In order to extend surveillance to all adolescent smokers, cessation attempt indicators appropriate to adolescents in the early stages of smoking onset should be identified. In addition, future surveillance efforts should report cessation behaviours according to stage of smoking onset and age/grade; the latter indicator might serve as a proxy for multiple biological and psychosocial developmental stages. [83] [84] [85] Limitations of this review include the following. First, most studies were limited in their generalisability because the sample was restricted to consumers of >100 cigarettes and/or to adolescents who had already ''seriously thought about quitting''. This could have led to an overestimation of the prevalence of cessation attempts. Consumption of >100 cigarettes is a relatively late event in the smoking onset process, 86 so that cessation activity among smokers in the early stages of onset was excluded. In addition, cessation attempts are more common among adolescent smokers who report positive cognitions regarding cessation than among those who do not report positive cognitions. 87 This might have resulted in the exclusion of some current smokers who have attempted cessation, and who have since then given up on making any Made at least one >24 h quit attempt 84 *Any use in the past month was defined operationally as ''smoked >1 cigarette in the past 30 days'', except by the US Department of Health 2 where it was defined as ''smoked in past month''; daily use (self-declared current) was defined operationally as: ''smoke cigarettes daily at the present time''. ÀThe Global Youth Tobacco Surveys identified classes to correspond to the target group of adolescents aged 13-15. However, all students in the selected classes were eligible to participate. Therefore adolescents younger than 13 years and older than 15 years could be included. For the age categories (12 years and >16 years we assumed that the lower and upper bounds met the eligibility criteria that study subjects be adolescents aged 10-19. Excluded from the calculation of summary estimate because complete stratum-specific estimates were available for this study. 1Estimated among the subgroup of adolescents who had smoked >100 cigarettes in their lifetime. ||Estimated among the subgroup of adolescents who had smoked ,100 cigarettes in their lifetime. ôExcluded from summary estimates because a more inclusive aggregate estimate is available for this study. Table 7 Continued further cessation attempts. Also excluded are smokers who have achieved temporary abstinence without necessarily explicitly expressing any intention to do so. [88] [89] [90] Indeed, one previous qualitative study indicated that even brief, unplanned, temporary, and unintentional ''quitting'' (eg, while waiting for the results of a pregnancy test; while on vacation with nonsmoking relatives or friends) are all considered by adolescent smokers as cessation attempts. 90 Such unintentional attempts could be a relevant route to eventual abstinence.
Second, even the large-scale national surveys reviewed here often lacked an adequate sample size to quantify cessation behaviours among subgroups of adolescent smokers. This resulted in high variability in some of the estimates and limited the statistical power to detect differences between subgroups of adolescent smokers. Moreover, the variability of estimates was often unknown due to the incomplete reporting of sample size, of the estimated variance, or of confidence intervals. Given the recent emphasis on ensuring access to Ever tried to quit 83* Any use in the past month was defined operationally as ''smoked >1 cigarette in the past 30 days'', except by the US Department of Health 2 where it was defined as ''smoked at all in the past 30 days ''; daily use (self-declared current) was defined operationally as: ''smoke every day''; daily use in the past week was defined operationally as: ''smoked cigarettes on each of the 7 days preceding data collection''; daily use in the past month was defined operationally as: ''smoked>1 cigarette each day in the past 30 days''; non-daily use in the past month was defined operationally as: ''smoked >1 cigarette in the past 30 days, but not daily''. ÀExcluded from the calculation of summary estimate because complete stratum-specific estimates were available for this study.
Estimated among the subgroup of adolescents who had smoked >100 cigarettes in their lifetime. 1Estimated among the subgroup of adolescents who had smoked ,100 cigarettes in their lifetime. ||Two reports 74 75 were based on the 1989 US Teenage Attitudes and Practices Survey. When estimates for duplicate age and/or smoking history strata were available, only Moss et al 75 was considered in the calculation of summary estimates. Estimates of the lifetime prevalence of cessation attempts among adolescents reporting any use in the past month for duplicate age strata as reported by Allen et al 74 were as follows: 86 among 12-18 year olds; 92 among 12-13 year olds; 87 among 14-15 year olds; 85 among 16-18 year olds. ôThis estimate excluded students who reported physician-diagnosed asthma. **Excluded from the calculation of summary estimates because a more inclusive aggregate estimate is available for this study.
appropriate and effective cessation interventions for all adolescent smokers, there is a need to monitor and evaluate the impact of these intensified efforts on the target population.
Third, we found a marked heterogeneity in the methods of reporting of cessation attempt outcomes. As reflected in the multiple and various definitions used in the studies reviewed, a consensual definition of a cessation attempt simply does not exist. Adolescent smokers might differentiate the term ''quit'' from the term ''stop'', leading some researchers to suggest that the term ''quit'' should be preferred over the term ''stop'' in studies investigating attempts at permanent cessation. 91 However, the similarity between prevalence estimates among the studies reviewed, irrespective of the terminology used, suggests that such qualitative distinctions do not systematically bias prevalence estimates measured in national surveys. By contrast, the wide discrepancy between estimates determined among adolescents who explicitly declared an inability to quit smoking relative to those which simply enumerated past cessation attempts, suggests that few adolescent smokers consider their past attempts as failures. Indeed, one recent qualitative study found that rather than attaching a sense of failure to previous cessation attempts, adolescents proudly shared stories of being able to stop smoking for short (eg, from hours to weeks) periods. 76 However, despite defining these previous failed attempts as successes, a growing body of evidence suggests that adolescent smokers usually attempt cessation with the intent to cease smoking completely and forever (AG, unpublished results). 76 91 91-92 Moreover, adolescents with shorter smoking histories might be more likely to characterise their attempts to stop as ''stop permanently''. 91 In conclusion, nationally representative surveys show that the prevalence of cessation attempts is high among adolescent smokers. Evidence that this high prevalence extends to both early adolescent and non-daily smokers provides a rationale for proposing that smoking cessation surveillance, research and program development be more inclusive of these subgroups. National, population-based studies of adolescent smokers should ensure adequate monitoring of cessation behaviours, particularly among the subgroups here identified. Recent policy recommendations advocate that every adolescent tobacco user have access to appropriate and effective cessation interventions. 28 93 Extending cessation surveillance and research to the subgroups identified here is essential to the development of cessation programs that aim to help all adolescent smokers quit permanently, not only those who are daily smokers or who are approaching the end of their adolescence.
What this paper adds N The high prevalence of attempts at smoking cessation is frequently offered as evidence of the need for smoking cessation interventions among adolescents. However, to date, there has been no attempt to synthesise prevalence estimates from the many studies that have examined the prevalence of attempts at smoking cessation among adolescents, with particular emphasis on (1) systematic samples, and (2) rigorous examination of how the study populations are characterised according to age and smoking status.
N The present review of 52 nationally representative studies identifies the high prevalence of attempts at smoking cessation and relapse as an important problem among adolescent smokers that extends to young adolescents (aged ,16 years) and non-daily smokers.
N Cessation surveillance, research and program development should be more inclusive of these subgroups.
